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REACT PROGRAM GOALS 

 Eliminate most or all rare earth 

magnets in electric vehicle motors and 

wind generators. 

 Enable widespread use of electric 

vehicles and wind power   

REACT 
ALTERNATIVES TO CRITICAL MATERIALS IN MAGNETS  

PROGRAM 
The 14 projects that comprise ARPA-E’s REACT program, short for “Rare Earth Alternatives in Critical Technologies”, are 

developing cost-effective alternatives to rare earths, the naturally occurring minerals with unique magnetic properties that are 

used in electric vehicle (EV) motors and wind generators. The REACT projects will identify low-cost and abundant replacement 

materials for rare earths while encouraging existing technologies to use them more efficiently. These alternatives would facilitate 

the widespread use of EVs and wind power, drastically reducing the amount of greenhouse gases released into the atmosphere. 

INNOVATION NEED 
There is a growing global shortage of rare earth materials used in magnets. The 

cost of these materials has increased dramatically since 2010 alone. Demand 

for technologies that have relied on rare earths continues to rise in a market 

where the overwhelming majority of the supply is produced outside of the U.S. 

ARPA-E provides funding for early-stage alternative technologies that reduce or 

eliminate the need for rare earths by developing substitutes in two key areas: 

EV motors and wind generators. 

Though domestic supply of rare earths is increasing, the demand is increasing 

quickly as well. Therefore, technological advances that utilize low-cost and abundant alternatives such as manganese and nickel 

will become increasingly vital to our national economic and energy security. Alternatives must meet or exceed the performance 

of their rare earth predecessors while remaining cost-competitive. With nearly one million EVs expected on the roads by 2015, 

the design of new motors that include little-to-no rare earth content will have positive implications for the transportation sector. 

Likewise, wind energy could meet 20% of the nation’s electricity demand by 2030, placing increased emphasis on the need for 

turbines that do not rely on rare earth-based magnets to generate electricity. 

POTENTIAL IMPACT 
If successful, REACT’s 14 projects would support EVs and wind generators that rely on low-cost, abundant materials. Aiding the 

spread of these technologies would have a profound effect on the level of greenhouse gases produced in the U.S. 

 SECURITY: The U.S. produces a small fraction globally of industrial rare earths. Developing alternatives to the use of rare earths has 

potential to reduce our dependence on these materials and will have a positive impact on our national economic and energy security. 

 ENVIRONMENT: The transportation and electric power sectors account for nearly 75% of U.S. greenhouse gas emissions each 

year. Better permanent magnets would support the widespread use of EVs and wind power, significantly reducing these emissions. 

 ECONOMY: The U.S. spends nearly $1 billion per day on imported petroleum. Enabling the use of EVs would help insulate our 

economy from unexpected spikes in the price of oil. 

 JOBS: Construction and manufacturing of renewable power facilities and EVs could create tens of thousands of jobs in the coming 

decades.

PROJECTS: 14 FUNDING YEAR: 2011 

TOTAL INVESTMENT: $22.1 million PROGRAM DIRECTOR: Dr. Mark Johnson 

PROJECT DETAILS: www.arpa-e.energy.gov/ProgramsProjects/REACT.aspx 


